The effect of MTHFR c.677C>T on plasma homocysteine levels depends on health, age and smoking.
The role of homocysteine in the pathogenesis of arteriosclerosis and stroke is under debate. It is important to determine the interplay of factors that influence homocysteine plasma levels, such as age, gender, smoking and the genetic background. The T-allele of the common variant methylenetetrahydrofolate reductase (MTHFR) c.677C > T is the most prevalent known genetic cause of elevated plasma homocysteine levels, but the association of this allele with vascular disease has been controversial. The aim of the present study was to examine whether the influence of MTHFR c.677C > T on homocysteine levels depends on individual factors. From an ongoing study on atherosclerosis, we analyzed 523 Caucasian individuals, including patients with cerebrovascular disease (n=141), their healthy spouses (n=106) and the offspring (n=276). ANOVA and regression analyses were employed to separately analyze the effect of MTHFR c.677C > T on homocysteine levels in patients, spouses and offspring as well as in subgroups defined by age, gender and smoking. MTHFR c.677C > T was associated with homocysteine plasma levels in the study sample (P < 0.001), but not in the patients with cerebrovascular disease, if analyzed separately. Analyses of subgroups divided by the age of 55 years revealed that the MTHFR c.677 C > T genotype was associated with homocysteine plasma levels in the younger (P < 0.001), but not in the older individuals. In addition, if individuals with at least less than ten cigarette package years were analyzed separately, MTHFR c.677C > T was associated with plasma homocysteine levels only in the group with the lower cigarette consumption (P=0.002). In our study, the association of the MTHFR c.677C > T genotype with plasma homocysteine levels was weakened by other factors that impact homocysteine levels. The effect of MTHFR c.677C > T on plasma homocysteine levels may, thus, be of major importance for healthy, young, non-smoking persons. Such specifications may explain the controversial results of epidemiological studies on the relevance of MTHFR c.677C > T.